Two theoretical approaches have recently emerged to characterize new digital objects of study in the media landscape: infrastructure studies and platform studies. Despite their separate origins and different features, we demonstrate in this article how the cross-articulation of these two perspectives improves our understanding of current digital media. We use case studies of the Open Web, Facebook, and Google to demonstrate that infrastructure studies provides a valuable approach to the evolution of shared, widely accessible systems and services of the type often provided or regulated by governments in the public interest. On the other hand, platform studies captures how communication and expression are both enabled and constrained by new digital systems and new media. In these environments, platform-based services acquire characteristics of infrastructure, while both new and existing infrastructures are built or reorganized on the logic of platforms. We conclude by underlining the potential of this combined framework for future case studies.
Both infrastructure and platform refer to structures that underlie or support something more salient. Yet their different conceptual frameworks and separate origins obscure the relationship between them. Are the infrastructure and platform perspectives complementary, opposed, or completely unrelated? Or do they overlap, revealing different aspects or elements of the same set of objects? Do they describe different stages on a timeline in which some platforms evolve into infrastructures, or do they oscillate over time in some pendular cycle?
Consider Google, which we analyze in greater depth below. Google exemplifies features found in both literatures. Apps such as Google Maps can be considered programmable platforms on which users and developers can build new digital objects.
At the same time, Google's web search has become so ubiquitous and deeply embedded that it could be seen as an infrastructure: robust, widely shared, widely accessible, and essential. Any breakdown in Google's services would substantially disrupt daily life and work. What is Google, then: a platform? An infrastructure? Is it sequentially or simultaneously both?
Here, we demonstrate that cross-articulating these two perspectives can improve our understanding of digital media. After reviewing both literatures, we show that boundaries between the two perspectives have become increasingly blurry. Digital technologies have made possible a "platformization" of infrastructure and an "infrastructuralization" of platforms. Articulating the two perspectives highlights the tensions arising when media environments increasingly essential to our daily lives (infrastructures) are dominated by corporate entities (platforms). Next using case studies of Facebook and Google, we demonstrate that infrastructure studies provides a valuable comparative approach to widely accessible services of broad public value, a perspective not provided by platform studies. At the same time, platform studies, with its focus on rapidly evolving digital artifacts, shows how expression, communication, and knowledge are constrained within profit-driven corporate ecosystems. We conclude by underlining the potential of this combined framework for future research.
Digital environments in infrastructure and platform studies
Infrastructure studies: from systems to networks to webs Plantin JC. Lagoze C., Edwards P., Sandvig C., (2016) "Infrastructure studies meet platform studies in the age of Google and Facebook, " New Media & Society, Infrastructure studies developed along two main intellectual lines. The first sought a historical perspective on large technical systems (LTS). Historians and sociologists used that perspective to analyze systems ranging from electric power grids to telephone networks to air traffic control (Bijker et al., 1987; Hughes, 1983; Mayntz and Hughes, 1988) . In this perspective, infrastructures often originate as sociotechnical systems that are centrally designed and controlled, typically in the invention and development phases of new technologies. In these phases, they remain the province of their developer(s), whether a single individual, a team, or an enterprise. Once these systems begin to travel in physical and social space, they also begin to change. Both users and other developers may modify or extend them while competing technologies and enterprises arise; consider the many similar, but incompatible devices and standards developed during the early days of railroads, electric power, or digital computers.
Consequently, when a need arises to link heterogeneous systems into networks, devices, and/or social apparatuses known as gateways-for example, AC/DC power converters, software/hardware combinations such as Ethernet, and legal arrangements such as international trade law (Egyedi, 1996; Egyedi and Spirco, 2011 )-must be created. The network phase signals not only the involvement of many more actors but also growing social commitments manifested in, for example, explicit standards, user habituation, and organizational routines. Some infrastructures, such as electric utilities or postal services, acquire the character of public goods, with governments or highly regulated monopoly firms taking responsibility for development, operations, and/or maintenance.
In later phases of development, webs or internetworks (networks of heterogeneous networks) may form. For example, trucking, rail, and shipping networks developed independently, but were later integrated into a global internetwork by means of the International Organization for Standardization (ISO) standard shipping container, a classic example of a gateway (Busch, 2011; Egyedi, 2001; Klose, 2015) . The Internet itself is a network of heterogeneous computer networks, made possible by the Transmission Control Protocol/Internet Protocol (TCP/IP). Because they integrate many semi-independent systems, internetworks can only rarely be designed, controlled, or standardized from above (Edwards et al., 2007) ; instead, fully developed infrastructures are complex ecologies whose components must continually adapt to Plantin JC. Lagoze C., Edwards P., Sandvig C., (2016) "Infrastructure studies meet platform studies in the age of Google and Facebook," New Media & Society, [pre-print] 5 each other's ongoing change. In a final, devolutionary phase, infrastructures can splinter into more specialized elements or die altogether (Graham and Marvin, 2001; van der Vleuten, 2004) .
A second intellectual stream in infrastructure studies, championed by Star and Bowker, elaborated the phenomenology and sociology of infrastructures (Edwards et al., 2007 (Edwards et al., , 2009 Graham and Marvin, 2001; Ribes and Finholt, 2009; Star and Ruhleder, 1996) . They articulated, for example, interacting dependencies on infrastructures, which create potentials for social chaos during episodes of breakdown, such as urban blackouts or major Internet outages. Dependency stems from the qualities of ubiquity, reliability, and especially durability; major infrastructures such as railroads, telephone networks, Linnaean taxonomy, and the Internet endure over many decades, even centuries. As a result, infrastructures are "learned as part of membership" in communities, nations, and lifeworlds (Bowker and Star, 1999; Edwards, 2002) . This stream of infrastructure studies emphasizes the critical role of infrastructure's human elements, such as work practices, individual habits, and organizational culture, as well as the ways an infrastructure can structurally exclude some people (e.g. deaf, blind, or wheelchair-bound individuals) from purportedly "universal" services (Lee et al., 2006; Ribes and Bowker, 2008; Ribes and Finholt, 2009 ).
Platform studies: from programmability to application ecologies
The study of platforms is a more recent and more cacophonous endeavor. The computer industry adopted the term "platform" in the mid-1990s, when Microsoft described Windows as a platform and Netscape defined a "cross-platform" strategy for its web browser. Management and organization studies researchers identified platforms as critically important for both digital and non-digital industries. For these scholars and the business cultures they examined, platforms are architectures comprising three key elements: core components with low variability, complementary components with high variability, and interfaces for modularity between core and complementary components (Baldwin and Woodward, 2008) . Such architecture can lower the cost of innovation because it avoids building an entirely new system for each new product (Baldwin and Woodward, 2008: 8-9 ). For management and organization studies, then, platforms Plantin JC. Lagoze C., Edwards P., Sandvig C., (2016) "Infrastructure studies meet platform studies in the age of Google and Facebook," New Media & Society, [pre-print] 6 constitute a powerful model for innovative products, with direct applications to digital media. In some of this scholarship, the analysis of platform architecture and design is complemented by a focus on users' agency as expressed in the economic and legal characteristics of platforms. Here, cultural studies and political economy meet, exploring individual expressions while interrogating the power relations typical of commercial platforms. José van Dijck, for example, defines platforms as a "set of relations that Plantin JC. Lagoze C., Edwards P., Sandvig C., (2016) "Infrastructure studies meet platform studies in the age of Google and Facebook," New Media & Society, [pre-print] 7 constantly needs to be performed," in part due to continual friction between, on one side, users' goals of expression and, on the other side, platforms' profit-seeking aims and the legal surround that defines legitimate use (van Dijck, 2013: 26) . Similarly, Langlois and Elmer critically assess "some of the new forms of power yielded by corporate social media platforms" such as Facebook (Langlois and Elmer, 2013: 14) . Economic interests, they write, affect the design of social media interfaces (e.g. integrated systems for displaying online ads targeted to individual users). More fundamentally, social media platforms bind pre-defined communicative acts to an economic logic. For example, "like," "share," and "retweet" not only provide a means for users to express themselves but also facilitate ranking, product recommendations, and data analytics. Analyzing corporate social media platforms therefore requires researchers to investigate these "double articulations" (Langlois and Elmer, 2013) . For example, corporations' goal of gathering users' personal data determines the technical properties of platforms, which in turn shapes how they organize communication among users.
Gillespie similarly analyzes the tensions between agency and architecture in platforms by studying how the legal constructions and technical affordances of digital intermediaries shape public discourse. Using YouTube as a case study, he highlights how social media companies deploy the term "platform" to position themselves as neutral facilitators and to downplay their own agency: "platform" is "specific enough to mean something, and vague enough to work across multiple venues for multiple audiences" (Gillespie, 2010) , such as developers, users, and advertisers. Recent debates about the legal responsibilities of Uber and AirBnB illustrate this strategy: the firms present themselves as platforms, "merely" connecting car or property owners with potential customers.
To summarize, platform studies scholars explore how modularity and power are negotiated between a core unit with low variability and heterogeneous components of high variability. Their perspective is cultural, economic, and critical, forming a continuum ranging from cultural studies to political economy. Collectively, they highlight how platforms' affordances simultaneously allow and constrain expression, as well as how technical, social, and economic concerns determine platforms' structure, function, and use.
Plantin JC. Lagoze C., Edwards P., Sandvig C., (2016) "Infrastructure studies meet platform studies in the age of Google and Facebook, " New Media & Society, Beyond the specific frame of platform studies, the dialogue between infrastructure studies and media studies writ large is already considerable. The "new materialists" (Sandvig, 2013) comprise scholars focusing on how media infrastructures interact with media cultures. Scholarship on cinema networks in urban Nigeria (Larkin, 2008) , undersea Internet cable networks (Starosielski, 2015) , or the cultural imaginaries of data centers (Hu, 2015) illustrate this rising body of scholarship on "media infrastructures" (Parks and Starosielski, 2015) . We describe next how we take part in this cross-disciplinary articulation.
Platformized infrastructures and infrastructuralized platforms
The brief overview offered above cannot possibly do justice to the richness of these two approaches. Instead, we have deliberately emphasized the historicist component of infrastructure studies and the critical focus of platform studies. In this section, we combine these two frameworks, putting the rise of platforms into historical context while highlighting their consequences for communication, expression, and knowledge.
We argue that the rise of digital technologies, in a neoliberal, political, and economic climate, has simultaneously facilitated a "platformization" of infrastructures and an "infrastructuralization" of platforms.
A historical and critical perspective on the rise of platforms
Moving towards a combined framework, we first need to describe the difference between platform builders and the "system builders" central to Thomas Hughes and the STS theory of infrastructure we described earlier. One might regard the former as an instance of the latter, except for one key difference: unlike system builders, platform builders do not seek to internalize their environments through vertical integration.
Instead, their platforms are designed to be extended and elaborated from outside, by other actors, provided that those actors follow certain rules. Platforms such as Apple's iOS (iPhone operating system) or Google's Android achieve their success precisely by attracting many independent actors to contribute to their software ecologies, instead of attempting to build and market stand-alone products. Users benefit from the platform's standardized interface, while independent developers benefit from the platform's code Plantin JC. Lagoze C., Edwards P., Sandvig C., (2016) "Infrastructure studies meet platform studies in the age of Google and Facebook, " New Media & Society, base, large audience, and marketing power. Meanwhile, the platform builder reaps profits due to increased buy-in (or lock-in) by both sides. The costs of this approach, as platform studies has shown, come in the form of constraints, constant revisions forced by platform updates, and lock-in to the platform's conception of users, functionality, and design values. Finally, because achieving lock-in is among platform builders' principal goals, most actively discourage the construction of gateways-to borrow an infrastructure studies concept-which might permit interoperability with competitors.
This strategy forces independent developers either to commit to just one platform or to build and maintain multiple versions of the same product.
As characterized in the literatures reviewed above, platforms and infrastructures have some similarities, but they differ in scale and scope. Evolving from systems to networks to webs, infrastructures integrate many heterogeneous components by means of sociotechnical gateways. As essential elements of everyday life and work, many infrastructures are widely accessible, some to the extent of being funded, managed, and/or regulated by governments. In general, platforms are built with smaller scales and scopes in view. Platform builders seek to create modular frameworks. The platform remains a centrally controlled and designed system (often under corporate control), but benefits from the innovations of a large penumbra of third-party developers. Table 1 presents these concepts as mostly distinct, but it also shows respects in which they overlap. As we will now discuss, these boundaries have become increasingly blurry. 
Platforms rise when infrastructures splinter
Perhaps unsurprisingly, both computer industry and media studies' ideas about platforms originated in a period when the phenomenon Graham and Marvin (2001) have called the "modern infrastructural ideal" was disappearing. Their felicitous phrase calls out the tacit, imperfectly realized, yet widespread ideal, originating around the middle of the 19th century, of cities as coherent units responsible for providing certain services to all citizens, for example, roads, sewers, emergency services, and public transportation. Many of these infrastructures originated as private enterprises, later acquiring the status of publicly regulated monopolies. Around the same time, national governments also became involved in the provision and/or regulation of railroads, major highways, post/telegraph/telephone, and other infrastructures-including the early Internet. Starting in the late 1970s, however, the modern infrastructural ideal began to collapse as neoliberal leaders sought to lower costs through market competition. Many infrastructures underwent deregulation and/or privatization during the Thatcher-Reagan era; as a result, they often "splintered" into numerous enterprises.
The government's role was no longer to run or oversee monopoly providers of public goods, but rather the reverse: to break those monopolies apart so as to increase competition while renouncing many of the responsibilities implied by the modern infrastructural ideal. This strategy often produced efficiencies, but it also resulted in Plantin JC. Lagoze C., Edwards P., Sandvig C., (2016) "Infrastructure studies meet platform studies in the age of Google and Facebook," New Media & Society, [pre-print] 11 tiered structures of vestigial, poorly functioning services for low-income citizens alongside premium services for the wealthy. It is reliable, transparent, widely shared, and visible to users mainly when it breaks down. Its many uses are learned as part of membership in contemporary society. It provides essential services, so much a part of commerce, government, work, and everyday life that whole societies would be crippled if some catastrophe caused it to collapse. Most governments regulate Internet provision to some extent; some, such as Estonia, even offer universal Internet connectivity as a public utility. Yet where service is splintered among many for-profit providers, as in the United States, many lowincome citizens remain excluded, and their exclusion is both deeply consequential for them and invisible to the dominant culture.
The history of networked computing resources can thus be seen as the transformation of a traditional monopoly infrastructure model into the deregulated, privatized, and splintered-we might say "platformized"-infrastructure model so prevalent in many sectors today (Abbate, 1999; Edwards, 1998; Kahin and Abbate, 1995; Kahin and Keller, 1997) . Computing and computer networks arguably contributed heavily to the splintering of other infrastructures as well, by permitting fine-grained, swifter, and more sophisticated management of large enterprises (Castells, 2000) . For example, older, more monolithic media infrastructures such as cable TV companies are now waging battles against emergent Internet-based "set-top box" platforms such as Apple TV, Amazon Fire, or Google Play, which permit "à la carte" media provision.
To summarize, the rise of ubiquitous, networked computing and changing political sentiment have created an environment in which platforms can achieve enormous scales, co-exist with infrastructures, and in some cases compete with or even supplant them. Platforms themselves remain a centrally designed and controlled system (Edwards et al., 2007) Lee and Fischetti, 1999; Jacobs and Walsh, 2004 ). All of these components exist as publicly accessible, communally regulated standards (Fielding et al., 1999) . These Open Web protocols can be leveraged to do three kinds of things:
• Publish content using open standards and refer to it using open identifiers (URIs);
• Write code that facilitates access to that content by a variety of "agents"
(both humans and software robots/crawlers);
• Reuse, re-aggregate, and repurpose content to constitute new information resources (Celik, 2010) .
As a result of its technically open architecture (Jacobs and Walsh, 2004) , the Web is decentralized and without technically defined or technically enforced boundaries. That architecture, essentially a common transaction protocol (HTTP) and naming scheme (URI), presents a flat content space permitting uniform access by humans and computational agents through browsers and other web-based apps (e.g. Google's web crawler) and unmediated hyperlinking. Open Web-based resources need not be freethey are routinely created for profit and some must be paid for. Yet the Open Web is Plantin JC. Lagoze C., Edwards P., Sandvig C., (2016) "Infrastructure studies meet platform studies in the age of Google and Facebook," New Media & Society, [pre-print] 14 "Open" because the technical and institutional arrangements of the system permit anyone to create visible, findable, and linkable content that is encoded using public standards.
The historical development of the Web, its feature set, and its pervasive presence are characteristic of phenomena well-described by infrastructure studies. Clearly, then, the Web is an infrastructure. Yet, the platform studies perspective also provides crucial insights. For example, platform studies emphasizes programmability as a defining characteristic. Advocates of the "programmable web" (Swartz, 2013) have described how open standards such as HTTP, URIs, and HTML comprise a flexible, extensible platform on which a myriad of applications can be built. To them, the openly addressable content of the web constitutes a huge database that can be exploited by such applications. APIs are not used exclusively in commercial platforms; they are an increasingly common protocol in governmental open data initiatives. However, Langlois and Elmer (2013) show that the Facebook API represents a double-edged sword. On one hand, it increases the functionality of the Facebook platform by enabling an ecology of apps using the API to exchange data with Facebook. On the other hand, the API creates notable restrictions and consequences for both app developers and users. Rather than connecting them to the Open Web, the API locks both groups into a landscape defined and controlled by Facebook, A critic holds that Facebook's turn away from the Open Web architecture of URIs and repeatable HTTP transactions in favor of "walled gardens" is "suffocating the Internet as we know it" (Holmes, 2013) .
Consider the RSS-based news aggregators mentioned above. Facebook has recently invested significant resources to host news sources, including high-profile ones such as the New York Times (Somaiya et al., 2015) . If successful, this approach might eventually pull some of those sites' content out of the Open Web ecology-where it was addressable for access and linking by an open URL and available to aggregators and other Web-based applications such as search engines-into the Facebook ecology Plantin JC. Lagoze C., Edwards P., Sandvig C., (2016) "Infrastructure studies meet platform studies in the age of Google and Facebook, " New Media & Society, controlled and recorded by the Facebook API, with potentially severe limits on access outside the boundaries of that ecology. Of note, some of these same news sources had previously attempted their own version of the walled-garden approach, placing their content behind paywalls. Their current negotiations with Facebook might be said to reflect their capitulation to the platform strategy-recognizing, in effect, that their stand-alone systems cannot compete with a dominant platform ecology.
Through this self-defined and self-serving walled garden, Facebook is emerging as the social network monopoly in some markets. With an over 60% share of all social media transactions worldwide, Facebook looks more and more like a de facto infrastructure. Clearly, Facebook has long sought to embed itself in everyday life;
everyone "should" have a Facebook presence, not just for communication but for organizing and extending one's social relations and one's online connectedness more generally. Facebook works to achieve ubiquity and taken-for-grantedness not only by creating expectations for users' deliberate Facebook activity, such as friending people or posting photos, but also through the many actions users perform-but never intentionally or explicitly choose-by engaging the Facebook API. For example, when users authenticate to websites or applications using their Facebook identities, the API records these acts to their Facebook data profiles. Having access to this identity, many applications then silently contribute to the Facebook social graph via the API, extracting data from our shopping habits or information-seeking behavior and sending it along. Facebook then uses these data traces to tailor advertising and adjust newsfeed priorities, among other customizations to our personalized walled gardens.
Viewed simultaneously as an infrastructure and platform, Facebook presents a disturbing image. As an infrastructure, Facebook is progressively expanding and embedding itself in our daily existence, taking over more and more functions formerly provided by other, less restrictive means. The API, as a gateway, transforms Facebook from a centrally controlled system into something more like a network of independently developed, yet seamlessly interconnected systems and services. As a proprietary, largely opaque platform, Facebook filters our daily communicative acts through a profit-extracting sieve, deploying its intimate view of users' activities and relationships for the benefit of advertisers and others, who in turn provide further data (via the API) for the Facebook social graph. As a result, its power to shape our communication behavior for its own ends increases. Google has marketed these same services to businesses and universities (including one of our own), in many cases replacing legacy licensed software from multiple providers with the suite of Google Apps. Plantin JC. Lagoze C., Edwards P., Sandvig C., (2016) "Infrastructure studies meet platform studies in the age of Google and Facebook," New Media & Society, [pre-print] 18 applications. A revealing example is the case of digital maps (Plantin, 2015 returned by the API and the ubiquity of its branded interface, while the myriad applications connected to the Google platform benefit from the ability to build on Google-provided data.
Knowledge as programmable object: Google
Seen as a platform, Google presents issues similar to Facebook. Because it designs and controls Internet search, the company holds enormous power over the visibility of web-based resources. While Google (to its credit) goes to considerable lengths to prevent the gaming of its search algorithms-for instance, Google asserts that no one can pay to increase a web page's rank, except via "sponsored links" clearly labeled as such-many strategies exist for raising that rank. Some companies' entire business consists of helping others improve their position in Google search results. Given that other search platforms, such as Baidu, appear to permit even greater outside influence over their algorithms-in Baidu's case, greatly restricting the prevalence of results from sources outside China-Google is perhaps the "lesser evil," but its profit-driven private near-monopoly still remains a substantial concern (Jiang, 2014 to access all that knowledge but also to build upon Google's code avoids redundant effort and expense. Yet the fact remains that control of the platform puts Google in an unparalleled position of dominance, increasing its power to shape lives as well as knowledge.
As this section has shown, infrastructure studies and platform studies both make important contributions to understanding our rapidly changing networked digital landscape. Together, they help us to see the structures, the promises, and the perils of a world where (some) platforms become infrastructures, even as (many) infrastructures are being platformized. In such a world, it has become too easy to conflate the economic logics typical of platforms with the public interests and quasi-universal services formerly characteristic of many infrastructures. The question is not only who profits and controls, but who, and what, is cast aside along the way.
Conclusion
This article has examined two theoretical approaches relevant to the study of new media forms: infrastructure studies and platform studies. The constructs they address share certain notable properties, including embeddedness, a degree of invisibility, extensibility, and broad coverage. While in this manner the two theories are "joined at the hip," they are simultaneously "genetically different," emerging from different Plantin JC. Lagoze C., Edwards P., Sandvig C., (2016) "Infrastructure studies meet platform studies in the age of Google and Facebook," New Media & Society, [pre-print] 20 disciplinary contexts, traditionally focusing on different objects of investigation, and emphasizing different facets of their objects of study.
Through case studies of Google, Facebook, and the Open Web, we have shown that rather than distinguishing two entirely separate objects, these approaches instead offer different lenses on phenomena fundamental to everyday life in contemporary societies.
We argued that an accommodation of these two lenses-a kind of theoretical bifocalhelps us to historically and critically understand how these societies are being transformed. With the rise of neoliberal economics in the 1970s came a "splintering" of the "modern infrastructural ideal" of universal service delivered by monopoly providers (Graham and Marvin, 2001) . Digital technologies greatly assisted in this process, often making possible lower cost, more dynamic, and more competitive alternatives to governmental or quasi-governmental monopoly infrastructures, in exchange for a transfer of wealth and responsibility to private enterprises. The result has been what we called a "platformization of infrastructures." At the same time, the rise of platform strategies in the computer industry, and later in "Web 2.0" systems and services, made possible an "infrastructuralization of platforms." Google, Facebook, and a handful of other corporate giants have learned to exploit the power of platformswhich hold undeniable benefits for both users and smaller, independent application developers-to gain footholds as the modern-day equivalents of the railroad, telephone, and electric utility monopolies of the late 19th and the 20th centuries.
How might scholars of these two approaches make use of our theoretical bifocal, platform-as-infrastructure, and vice versa? Certainly, they would retain the valuable historical perspective of infrastructure studies. But rather than presuppose the slow evolution and eventual stability plateau characteristic of physical, capital-intensive infrastructures, they might also take account of how rapidly "infrastructuralized platforms" have arisen in the digital age. Similarly, they might explore how information technology (IT) has helped to platformize even capital-intensive industries such as the transport of documents and goods; for example, FedEx and United Parcel Service (UPS) both grew mighty through relentless application of IT to logistics. In all cases, scholars of infrastructure could attend to the technological influences and policy alternatives that tip the delicate balance between the public interest and corporate power. It would recover the goal of comparative analysis that is often missing from Plantin JC. Lagoze C., Edwards P., Sandvig C., (2016) "Infrastructure studies meet platform studies in the age of Google and Facebook," New Media & Society, [pre-print] 21 some accounts of single platforms. It would recognize that the "system builders" that dominated infrastructures of the past may be replaced by "ecosystem-builders" that leverage programmability and interconnection to achieve control, rather than relying on direct provision and expansion.
We hope to foster scholarship describing conflicts or subductions between infrastructures and platforms across various sectors, possibly building on the table provided in this article. An example of such case study could be the impact of commercial platforms (such as Academia.edu or ResearchGate) on existing scholarly communication infrastructures. Another is the increasing reliance of "smart city" administration on private platforms to monitor public services and urban activity. This combined perspective, one might hope, would reassert the importance of widely available, universal, and relatively stable infrastructure as a foundation of social justice.
While the private sector's constant churn of exciting new technical developments has added so much to the quality of life, its total infiltration of basic needs also imposes potentially dire political, environmental, and ethical risks.
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